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This paper employs an eclectic and extended gravity model of trade to assess the most 
important determinants of real export and import of services of the United States by analyzing 
US service trade with its 33 partner countries for 15 years. Distance affects US real export of 
services negatively, but has no influence on US real import of services. A devaluation of the US 
dollar increases service export of the United States. We find a positive relationship between US 
goods trade and US service exports. US outward FDI has a positive impact on US real export of 
services, but has no significance on US real service imports. Trade freedom of both the US and 
its partner countries contribute to both the real service exports and imports of the United States. 
Tariff equivalents of non-tariff barriers and corruption in the importing country have a strong 
negative impact on the US export of services. Neither regional trade agreements nor a common 
language contribute to US service trade. Contiguity increases both US export and import of 
services. 
Page 2of63 
Acknowledgements 
I would like to thank Dr. Ahmed S Abou-Zaid for his valuable input, guidance, 
suggestions and willingness to guide a thesis in an area which has not been studied extensively in 
the past. I acknowledge and appreciate his positive and encouraging mentality of welcoming and 
accepting new ideas. I am also very thankful and grateful to my thesis committee members: Dr. 
Mukti Upadhyay and Dr. Tim Mason for their time, advice, comments and suggestions, without 
which the thesis would not have been the complete one. Lastly and finally, I owe a great deal to 
Alexis Grimm, economist, US Bureau of Economic Analysis, for his help and suggestions in 
extracting international service trade, implicit export and import price deflators and US outward 
foreign direct investment data. 
Page 3of63 
Table of Contents 
1.0 Introduction ..................................................................................... 6 
2.0 Overview of Service and Service Trade of the US ......................................... 8 
2.1 Service, and its Importance in the Economy ....................................... 8 
2.2 Service Trade, its Characteristics and Patterns ..................................... 9 
2.3 Service Trade of the US, and its Determinants .................................... 12 
3.0 Literature Review ............................................................................... 19 
3.1 Gravity Model in International Trade in Goods ................................... .19 
3.2 Gravity Model in International Trade in Services ................................. 21 
4.0 Methodology and Data .......................................................................... 24 
4.1 Theoretical Framework ............................................................... 24 
4.1.2 Gravity Model ofTrade ....................................................... .24 
4.1.3 The Relevance of Gravity Model for International Service Trade ........ 25 
4.1.4 Eclectic and Extended Gravity Model ........................................ 26 
4.2 Empirical Model. ...................................................................... 27 
4.3 Data, Sources and its Characteristics ................................................ 31 
5.0 Results and Discussions ....................................................................... 36 
6. Conclusion and Policy Recommendations .................................................... 53 
References ........................................................................................... 55 
Appendix ............................................................................................. 59 
Page 4of63 
List of Figures 
Figure-I: Share of Service Trade ................................................................. 10 
Figure-2 (a): Countries Share of Export in Commercial Service Exports .................. 12 
Figure-2 (b ): Countries Share of Import in Commercial Service Imports ................... 13 
Figure-3: Nominal Service Exports and Imports vs. Real Service Exports 
and Imports of the US ............................................................................. 14 
Figure-4: Service Trade Balance vs. Goods Trade Balance (nominal) of the US ......... 14 
Scatterplot-1: Country-wise Export over the Years (values in$ million) .................. 16 
Scatterplot-2: Country-wise Import over the Years (values in $ million) .................. 17 
Figure-5: Services Sold through US Firm's Foreign Affiliates and Purchased from 
US Affiliates of Foreign Firms (nominal dollars) ............................................. 18 
Figure-6: US dollar against the currencies of major import partners ........................ 47 
List of Tables 
Table-1: Service Export and Import of the US by Major Categories in 2013 ............ 15 
Table-2: Descriptive Statistics .................................................................. 35 
Table-3: Correlation Matrix (multicollinearity check) ...................................... 37 
Table-4: Wooldridge Test for Autocorrelation .............................................. .40 
Table-5: Modified Wald test for Group-wise Heteroskedasticity ........................ .40 
Table-6: Hausman Test for Random Effect and Fixed Effect ............................. .40 
Table-7: GLS Coefficient Estimates for the Real Export of Services of the US ....... .42 
Table-8: GLS Coefficient Estimates for the Real Import of Services of the US ........ .44 
Table-9: Economic Significance of Some Key Variables .................................. 53 
Page 5 of 63 
1.0 Introduction 
The world's economy is dominated by the service sector. From haircuts to computer 
information to passenger and goods transport, service is pervasive in every sphere of the 
economy. Almost two-thirds of world GDP stems from the service sectors (WTO, 2005), but this 
development didn't happen in one day; it took several decades for the world economy to 
transform from being industry-oriented to service-oriented. This transformation was fueled by 
technological advancements. The term "Industrial Revolution" was coined to describe the 
transition of the world economy from agriculture to industry. Similarly, the transition of the 
world economy from manufacture to service can be characterized as "Service Revolution". 
While service trade accounts for 20 percent of total global trade according to the World 
Trade Organization (2005), this number may underestimate the importance of service trade. 
Unlike goods, service trade is not visible and many services even cannot be traded. Clothes and 
carpets are traded regularly but, they are not sent to similar distances for cleaning. A good might 
be produced, transported, consumed or stored in different places at different time. The intangible 
nature of services and the need for the supplier-consumer proximity, sometime, restrict cross-
border trade. Nonetheless, services are traded and the United States is the world's largest service 
trade performer. International trade in services has been increasing tremendously since 1980, and 
technological progress especially the twin developments of internet and e-ecommerce has 
contributed robustly to it. 
In 2013, the service export share of the US to the world's total service export was 15% 
and its import share was 10%, making the US the single largest service trade performer in the 
world (WTO, 2014). The US has long maintained a trade deficit in goods, but it has a significant 
surplus in service trade. This success in its service trade raises the question: "What determines 
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the service trade of the US?" That is, what are the factors that influence the service trade of the 
US? There has been very limited research on the determinants of the service trade of the US. 
While the extensive use of gravity model in explaining the determinants of goods trade is 
widely recognized, its application in analyzing the determinants of service trade is limited. The 
studies of Griinfeld and Moxnes (2003), Kimura (2003), and Mirza and Nicoletti (2004) are 
considered as first attempts to discover the determinants of bilateral trade in services. All of them 
used gravity model approach in estimating the determinants of bilateral services trade. However, 
we didn't find any paper, which conducted a separate empirical research to explore the important 
determinants of service trade of the US. This paper, is a rigorous attempt to fill that vacuum; 
discover the important and significant determinants of service trade of the world's largest service 
trade performer by using a gravity model approach. 
This paper makes several contributions to the existing literature. First, an eclectic and 
extended gravity model approach using comprehensive variables is introduced, for the first time, 
in this paper. Second, we include goods trade, internal distance, and trade freedom as 
explanatory variables in the model, for the first time, to see their effects on the trade in services. 
Third, we try to improve upon the existing results by our estimation technique. 
The objectives of this paper are threefold: first, to give an idea about the importance of 
services in the world's economy, its characteristics, and international service trade; second, to 
provide an overview of the service trade of the US; third, to analyze the important determinants 
of the service trade of the US by using a gravity model. 
The paper is organized as follows: section-2 provides an overview of service, service 
trade, and the service trade of US; section-3 discusses the existing literature on the application of 
the gravity model on goods trade and, separately, on service trade; section-4 discuses 
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methodology and data employed in this paper; section-5 reports the results of this examination; 
and finally, section-6 provides an overall conclusion and some policy recommendations. 
2.0 Overview of Services, Service Trade, and the Service Trade of the US 
2.1 Service, and its Importance in the Economy 
The word "service" encompasses an eclectic range of intangible and heterogeneous 
products and activities that are difficult to outline within a simple definition. The main 
characteristics of service are: that they are intangible and some are not storable; the production 
and consumption of some services, often occur at the same time. Travel, haircuts, education, 
medical services, laundering and dry-cleaning are commercial activities that while associated 
with the tangible goods, do not result in the production of a tangible good. However, there are 
services which do not require simultaneous production and consumption and which can easily be 
stored, for example film and video, literature, research and development, and business consulting 
services. Hill (1977) defined service as the transformation of prevailing goods and consumers. 
Here, medical service could be a good example: health service transforms an ill patient 
(consumer) to a healthy person. Location can be very important in service, for example, the 
quality of medical service rendered in India is different from that of US. The area of service is 
vast: it includes financial, hotel, catering, construction, transport, telecommunication, 
information, wholesale and retail distribution, insurance, real estate, medical, educational, 
professional, marketing, government, community, audiovisual, and recreational services. 
The contribution of service to the Gross Domestic product (GDP) of high income 
countries averages 73%, while it contributes 54% and 47% respectively to the GDP of middle 
and low income countries. The contribution of service to employment is also very significant. On 
average, service sectors create 72%-76% of the employment in high income countries (WTO, 
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2010). The nominal GDP of US in 1999 was $9.6 trillion, while the service sector employment 
accounted for 74% of total employment. By 2013, the nominal GDP of US had risen to $16.8 
trillion and the contribution of service sectors' employment to the total employment was 82% 
(BEA, 2014). 
2.2 Service Trade, Characteristics and Patterns 
The trade in goods among countries has been well researched, but our knowledge about 
service trade is relatively limited. Many textbooks define services as non-tradable (with the 
exception of tourism), and only a few theories explicate the important characteristics of service 
trade. Service trade itself seems to be a novel concept to many people. In some instances, service 
trade is erroneously counted among goods trade. As earlier noted, the intangible nature of 
services and the need for producer-consumer proximity, render service trade subject to more 
impediments than goods trade. Additionally, domestic services markets are strictly regulated by 
many governments. Each country has its own set of qualification requirements for many service 
firms and many countries do not accept the service provider's quality standards of other 
countries quality; one vibrant example of this is the different world-wide provision of medical 
service. Only 7% of total services is traded (Lejour et al., 2004). The need for producer-
consumer proximity induces many producers to go abroad to deliver services through a 
commercial presence, i.e. -the establishment of foreign affiliates. The US is the world's leader in 
doing business through the establishment of foreign affiliates abroad (BEA, 2014). 
The intensity of service trade is more pervasive in developed economies, but developing 
countries are emerging as major players in the trade of services. The service trade of developed 
economies in 1999 accounted for 75% of the world's total service trade, while the developing 
economies share was 24%. By 2013, the service trade share of developed economies had fallen 
Page 9 of 63 
to 63% of the world's total service trade, while the developing economies share had risen to 34% 
(UNCTAD, 2014). Developing economies are becoming important players in service trade as 
they capture some of the developed economies' shares of the world trade in services. 
Figure-I: Share of Service Trade' 
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The rapid growth and use of new information and communication technology has given 
rise to more international service trade. Service liberalization and deregulation of previously 
controlled service sectors such as telecommunication, education, and tourism, have opened up 
new avenues for companies to increase their foreign investments. The World Trade Organization 
(WTO) has been playing a major role in promoting greater international trade in services and the 
liberalization of international service trade through its General Agreement on Trade in Services 
(GATS), first set of multilaterally enforceable rules covering international trade in commercial 
1 The service trade share of transition economies is not shown here. Therefore, the total may not add up to 100 
percent. 
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services2• The WTO through GA TS classified international trade in services as four modes of 
supply: 
Mode-1: The Cross-border supply of services is defined as Mode-I under GATS. This 
category measures the flow of services from one geographic region to another. The channel 
through which the transportation of the services occurs might be via an electronic network such 
as telephone calls, facsimile machines (faxes), television and internet services, or via some 
traditional means of transportation such as the sending of documents, disks, tapes, etc. Mode- I 
is one of the largest traded service categories by value. 
Mode-2: The WTO classifies "consumption abroad" as mode-2 and includes the service 
consumption of consumers of one territory while in another territory. International tourism and 
educational services are the best examples of this category. 
Mode-3: Services provided through the commercial presence in a foreign territory fall 
under mode-3. Firms establish a foreign affiliate through foreign direct investment (FDI) to 
render this kind of service. Examples of mode-3 services include business consulting services 
and banking services. A huge volume of international trade in services occurs though mode-3, 
though it is counted separately as a foreign affiliate sales or foreign affiliate statistics (FA TS). 
The US dominates international trade in services through this mode. 
Mode-4: Mode-4 covers the services delivered by one country through the presence of its 
natural persons into the territory of other country, for example, citizens of India working 
temporarily in the information technology (IT) firms in US. Services in this category face the 
strongest barriers to international service trade. 
2 Commercial services do not include government services. 
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2.3 Service Trade of the US, and Determinants 
The United States is the largest service market in the world. The 2013 total services 
export of the US, $687 billion, accounted for nearly 15% of the world' s total $4.6 trillion service 
export. In comparison, the United Kingdom and Germany are the second and third largest 
service exporters in 2013 capturing 6% share of global service export each (WTO, 2014). 
Figure-2 (a): Countries Share of Export in Commercial Service Exports 
Other Europe 
30% 
Total Export = $4.6 trillion in 2013 
Commonweath of Independent 
States 2%3 
USA 
15% 
UK 
France 
5% 
Africa 5% 
Other Asia 22% Other Americas 5% 
Source: WTO, International Trade Statistics 2014, tables A8 and A9 
3 The WTO defines the following countries to be under the Commonwealth of Independent Stat es: Armenia, Azerbaijan, Belarus, 
Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan. 
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Figure-2 (b ): Countries Share of Import in Commercial Service Imports 
Other Europe 
25% 
Total Import= $4.4 trillion in 2013 
Commonweath of Independent 
USA 10% States 4% 
Other Americas 8% 
France 4% 
China 8% 
Africa 9% 
Source: WTO, International Trade Statistics 2014, tables A8 and A9 
The United States is not only the largest service exporter but also the largest service 
importer in the world. The total service import of US was $462 billion in 2013, which is 
approximately 10% of the value of the world's total global services import (BEA, 2014). China 
was the second largest importer of services capturing an 8% share of the world's total in 2013. 
Germany's 2013 import of services constituted 7% of the world's total service imports, while 
both the UK and France contributed 4%. 
The US has a huge trade deficit in goods, and this deficit has widened every year except 
the year 2009 (See Figure-4). On the other hand, the US has enjoyed trade surpluses in services, 
and this surplus has widened every year, illustrating the importance of service trade to the US 
economy. The service trade surplus in 1999 was $78 billion, whereas it was $225 billion in 2013, 
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a 188% growth over 14 years. On the other hand, the goods trade deficit was $337 billion in 
1999, peaked to $832 billion in 2008 and stood at $702 billion in 2013 (BEA, 2014). 
Figure-3: Nominal Service Exports and Imports vs. Real4 Service Exports and Imports of the US 
Value in Billion USD 
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Source: BEA, Table 1.1. U.S. International Transactions, December 17, 2014 
Figure-4: Service Trade Balance vs. Goods Trade Balance (nominal) of the US 
Value in Billion USD 
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Source: BEA, Table 1.1. U.S. International Transactions, December 17, 2014 
4 Real numbers are calculated by using USA price deflators (See Appendix, Table-5) 
Page 14 of 63 
The top service export category of US is travel (for all purposes including 
education), which is also the top import service category of US. The 2013 total value of travel 
service export was $173 billion, 25% of the total US service exports. The 2013 total value of 
travel service import was $104 billion, 22% of total US service imports. The US earns almost 
19% of its total service export value by selling the right to use its intellectual property. The other 
top export and import categories of US are transportation, financial services, 
telecommunications, computer and information services and insurance services (BEA, 2015). 
Table-1: Service Export and Import of the US by Major Categories in 2013 
Categories Export Import Value in billion $ % Value in billion $ % 
Travel (for all purposes including education) 173 25% 104 22% 
Charges for the Use of Intellectual 128 19% 39 8% p . 5 roperty n.i.e. 
Other Business Services 122 18% 91 20% 
Transport 87 13% 91 20% 
Financial Services 84 12% 19 4% 
Telecommunications, Computer, and 35 5% 34 7% Information Services 
Government Goods and Services n.i.e. 23 3% 25 5% 
Maintenance and Repair Services n.i.e. 19 3% 7 2% 
Insurance Services 17 2% 53 12% 
Source: BEA, Table -3, US International Trade in Services by Major Category, June 3, 2015 
5 n.i.e means not included elsewhere 
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The top US service export destinations are the UK, Canada, Japan, Germany, Mexico and 
China. The US real service export to Canada in 2013 was $57.5 billion (2007 constant dollars), 
the most to any single country. The top service import suppliers of US are the UK, Germany, 
Canada, Bermuda, Japan, Switzerland, Mexico and India. The US real service import from the 
UK in 2013 was $ 45. 7 billion (2008 constant dollars), the most from any single country (BEA, 
2015). 
Scatterplot-1 : Country-wise Export over the Years (values in$ million) 
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Scatterplot-2: Country-wise Import over the Years (values in $ million) 
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The US is also very strong in service trade through its foreign affiliates (multinational 
enterprises). The US has a huge trade surplus in the services supplied and received through foreign 
affiliates. In 2012, the US sold $1.3 trillion worth of services through its foreign affiliates, while 
it purchased $802 billion worth of services from the US affiliates of foreign firms, resulting in a 
$491 billion (trade) net surplus, a sum that was greater than the GDP of many individual developed 
countries such as Norway, Sweden, and New Zealand (BEA & World Bank, 2015). 
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Figure-5: Services Sold through US Firm's Foreign Affiliates and Purchased from US Affiliates 
of Foreign Firms (nominal dollars) 
Value in Billion USD 
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Source: USDOC, BEA, Survey of Current Business, October 2014, 1, 2, 19. 
The US dominates the service trade, a question arises as to what determines this huge 
service trade surplus of US. It is well recognized that a reputation which comes for quality is an 
important feature and competitive edge in the service trade. Service producers go multinational 
to attract their customers wherever they have the competitive advantage of reputation (Sapir, 
1991). Wealth or richness measured by GDP per capita, is another important determinant of 
service trade (Walsh, 2008). Rich countries have a vast service sector and tend to export more 
services. Business friendly government policies, income growth, economic freedom to trade, 
monetary policy and property rights are other key determinants of both FDI and service trade, 
whereas corruption deters the growth of service trade. The important determinants of service 
trade are explored in details in the quantitative section. 
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3.0 Literature Review 
There are many theories of trade that focus on competitive and comparative advantage, 
and explain why countries trade in different products; but they do not examine why the trade 
relations of some countries are stronger than others and why the magnitude of trade between 
countries tends to vary over time. The failure to explain the magnitude of trade flows in a proper 
and correct way is a notable shortcoming of those trade theories. While traditional trade theories 
are incapable of explaining the extent of trade, the gravity model has been successful in 
explaining the size, flow, and degree of trade. Gravity model permits more dynamics to be taken 
into account to explicate the degree of trade (Paas, 2000). Gravity model has been widely used in 
analyzing the determinants of international trade. Its simple but sophisticated concept, its 
conformity with available data, and the fact that the model can be estimated econometrically 
made gravity model very popular among the trade economists. 
The discussion about the existing literature on the application of gravity model is divided 
into two parts: application of the gravity model in goods trade, and application of gravity model 
in services trade. A particular emphasis is given on the application of gravity model in the 
services trade. 
3.1 Gravity Model in International Trade in Goods 
Tinbergen (1962), was the first to apply gravity model to examine international trade 
followed by Poyhonen in 1963. Anderson (1979) and Bergstrand (1985) introduced the 
theoretical foundation for the gravity equation. Tinbergen (1962) and Linnemann (1966) showed 
that flows of trade follow the principles of gravity. The degree of economic activity and income, 
and the extent of barriers to trade govern the volume of bilateral trade between countries. 
Barriers to trade include transportation costs, uncertainty (political or any other form), cultural 
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differences, geographical characteristics, regulatory bottlenecks, and trade policies. National 
borders are one of the most important barriers to trade, even among the industrialized countries 
(Anderson & Van Wincoop, 2003). 
Achay (2006) investigated the determinants of trade flows between various countries of 
the world. He used the gravity model on a sample of 146 countries. According to his study, GDP, 
distance and regional integration agreements are the main determinants of goods trade. He found 
GDP, GDP per capita, common official language, common currency and a common colonial past 
positively related to the volume of bilateral trade. On the other hand, Achay found the 
geographical distance between trading nations to have a negative impact on the volume of trade, 
i.e., the greater the distance from one another, the less the trade between countries. 
Empirical studies reveal that historical linkages are important determinants of 
international trade flows (Frankel, Stein & Wei, 1995; Frankel, 1997; and Eichengreen & 
Inrwin, 1998). These historical linkages include geographical proximity, a common language, 
and colonial connections. 
Frankel, Stein and Wei (1997) used a gravity model to explain the magnitude of trade 
between countries. They found distance to have a significant negative effect on trade. They 
found that a 1 percent increase in the distance between countries reduces trade by 0.5 percent. 
Their "adjacency dummy" variable shows that two countries with a common land border have a 
larger volume of trade than two countries which are not contiguous. Another important 
conclusion of Frankel, Stein and Wei's study was that common language and past colonial 
connections expedites trade. They found common language and past colonial connections to 
create a 50% increase in trade. 
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Upadhyay and Shrestha (2004) found that a 1 % increase in distance between countries 
in South Asian region reduces trade by 0.2%, while a 1 % increase in Gross National Product 
(GNP) increases trade by 0.62%. They found that countries with a similar culture are likely to 
trade 53% more than the countries which are dissimilar in their cultures. Upadhyay and Shrestha 
concludes that income, distance, trade policy as well as political and cultural variables are 
important determinants of regional trade in South Asia. 
3.2 Gravity Model in International Trade in Services 
While extensive use of gravity model has been made in analyzing the determinants of 
goods trade, its use on service trade is quite limited. Francois (2001 ), and Francois, Meiil, Hans, 
and Frank (2003) are two early examples of gravity model being used to explain service trade 
flow. They used gravity model to analyze the factors affecting the demand for imports of 
services. Import demand was described as a function of the recipient country's GDP per capita 
and population. Data on services trade flow from the Global Trade Analysis Project (GTAP) 
database was used in the model. Francois estimated tariff equivalents of the barriers to services 
trade by using a constant elasticity import demand function to compare predicted trade flows to 
the actual trade flows between countries. 
Griinfeld and Moxnes (2003) used a gravity model approach in explaining the 
determinants of service trade and foreign affiliate sales. Their explanatory variables included the 
GDP and GDP per capita of the exporting countries and the importing countries, the distance 
between them, and a dummy variable if both were members of a Free Trade Agreement (FTA). 
They also used the Australian Productivity Commission's Trade Restrictive Index {TRI) as an 
important explanatory variable to measure the effects of non-tariff barriers of service trade. 
They found a positive relationship between service trade and the economic sizes of two 
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countries. Distance and barriers to service trade (TRI) were found to be negatively related with 
the volume of service trade and foreign affiliate sales. The presence of an FTA was found to be 
insignificant. On the other hand, they found that a full liberalization of international trade in 
services increased exports by as much as 50% for some countries. 
Kimura and Lee (2004) used the standard gravity approach to services trade with a view 
to compare the estimates to the estimates for trade in goods. In addition to the standard gravity 
model variables, Kimura and Lee used adjacency and language dummies and a measure of 
remoteness (a trade weighted measure of the distance between the two countries) as exogenous 
variables. Like Griinfeld and Moxnes (2003), they also collected the service trade data from 
OECD statistics. They found distance to be more significant in service trade than in goods trade-
a departure from Griinfeld and Moxnes' results. Kimura and Lee suggested that the reason 
distance was more significant was that transport costs are higher in service trade but they failed 
to explain why this might be so. Park (2002) also found distance to be negatively related and 
statistically significant across all service sectors studied. One of the significant results of Kimura 
and Lee's study was that they found FT As to be positively correlated with service trade. 
Contrary to Kimura and Lee, Lejour and de Paiva Verheiiden (2004) found distance to be 
less important in service trade than in goods trade. Employing the OECD's product market 
regulation (PMR) indicator instead of TRI as a measure of the non-tariff barriers to trade, they 
found non-tariff barriers to have a significant negative effect on trade in services. Kox and 
Lejour (2005) also employing PMR of both countries in their gravity model of service trade, 
found the differences between product market regulations across countries to be important 
determinants of service trade. Kox and Lejour also found that an increase in the distance reduced 
service trade and that GDP and similar languages across countries were positively related with 
Page 22 of 63 
service trade. Service exports were estimated to be 50% higher between countries who speak 
similar language, ceteris paribus. 
Mirza and Nicoletti (2004) developed an extended gravity model to see whether the 
gravity model better fits goods trade or service trade by using OECD statistics for the service 
trade data, they concluded that gravity approach conforms to the service trade better than the 
goods trade. 
Nho, Tien, and Hung (2014) used a gravity model approach to investigate the 
determinants of service trade between Vietnam and the European Union. They found the gap 
between the trading countries GDP per capita, the population of foreign partner countries, the 
real effective exchange rate, colonial relationships, and being a member of the Council for 
Mutual Economic Assistance (CMEA) all to be significant determinants of service trade. 
Shepherd and Marel (2010) applied a gravity model approach to analyze the patterns and 
determinants of service trade in the Asia Pacific Economic Cooperation (APEC) region. They 
analyzed service trade at both the aggregate and sectoral levels. They found both aggregate and 
sectoral service trade flows (such as transport, retail/distribution, and finance) to be sensitive to 
regulatory restrictiveness. If reform is done in this area, the gains from service trade could be 
huge. 
The existing literature on the application of gravity model to explain the determinants of 
services trade flow shows dissensus on the relationships of many of the key variables such as the 
relationship between distance and service trade flow, or the relationship between FTAs and 
service trade flow. One of the contributions of this paper is to improve upon these results by 
using an extended gravity approach incorporating as many variables as possible as regressors. 
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4.0 Methodology and Data 
The methodological framework starts with defining the Newton's Gravity Equation and 
its application on service trade. As noted earlier, Tinbergen (1962) was the first to show that 
trade flows follow the principles of gravity. Here, the discussion will focus on how the gravity 
equation is related to service trade and how it can be applied in explaining the determinants of 
service trade. For clarity and coherence, the discussion about methodology and data follows the 
following pattern: 1) Theoretical Framework, 2) Empirical Model, and 3) Data, Sources and its 
Characteristics. 
4.1 Theoretical Framework 
4.1.1 Gravity Model of Trade 
In 1687, Newton proposed the "Law of Universal Gravitation", which states that any two 
objects in the universe attract each other with a force that is directly proportional to the product 
of their masses and negatively (inversely) proportional to the square of the distance between 
them: 
(1) 
Where Fij is the attractive force between the masses, Mis the mass of object i, Mj is the mass of 
object j, D!i is the distance between the two objects and G is a gravitational constant. 
The gravity model for trade is analogous to this law. To explain trade flow, the equation 
can be written as: 
(2) 
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Where Tij is the flow of trade from country i to country j, Yi and Yj are the two countries' GDPs, 
Dij is the geographical distance between the countries' capitals and K is counterpart to the 
gravitational constant. 
The trade flow between two countries is modeled as being proportional to the product of 
each country's "economic mass", generally measured by GDP, each to the power of quantities to 
be determined, divided by the distance between the countries' respective economic centers of 
gravity, generally their capitals, raised to the power of another quantity to be determined 
(Christie, 2002). A linear form of the model can be written as: 
TiJ =K + /hYi + /hYj + yDij (3) 
Where P1, P2, and y are the parameters to be estimated. 
4.1.2 The Relevance of Gravity Model for International Trade in Services 
International trade in services has some compelling, unique characteristics and properties, 
which make the use of gravity model to explain the determinants of service trade more relevant. 
First, the need for the producer-consumer proximity in service trade has made one of the key 
variables of the gravity model, distance, more important and significant, even in domestic trade 
in services. Marshall (1987), for example, found that local manufacturers buy 80 percent of their 
services from firms located in the same geographic region by examining three regions in the UK. 
Second, international service trade is strongly and positively related with country's per 
capita income. Empirical data from international service trade indicates that international trade in 
services takes place to a greater extent between developed countries than between developed and 
developing countries. As per capita income rises, consumer demand for more service 
consumption (Walsh, 2008). For example, people with higher income spend their vacations in 
other countries, eat their meals in luxury restaurants, and spend more on higher education 
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abroad. The increased demand for more service consumption, hence, induces international trade. 
GDP or per capita GDP is, therefore, found to be another rudimentary element of gravity model. 
Third, language is considered to be an important factor in the international trade of 
services. Similar language between or among the countries, can boost international service trade 
between themselves, for example, Canada and the UK are the top two service trade partners of 
the US, and they speak similar languages. The US has a very good IT service trade with India, 
and hires many IT service personnel from India to work in firms based in Silicon Valley and all 
over the US. Along with good IT knowledge, most of the IT service providers and personnel of 
India speak and use English. Many of the top executive positions in the Fortune 500 companies, 
are occupied by Indian citizens; the ability to communicate effectively in English along with 
other qualities is the most cited factors contributing to winning those top positions (Bellman, 
2014). 
Fourth, a common border between the trading countries can be an important determinant 
of service trade. Since contiguity assuages distance between countries, it may expedite 
international service trade like any other international trade. For example, 14% of total US 
service export goes to, and 10% of total US service import comes from Canada and Mexico. This 
strong service trade relationship among US, Canada, and Mexico, may be due to the contiguity 
factor or due to some other factor, for example, being a member of a Free Trade Agreement. 
4.1.3 Eclectic and Extended Gravity Model 
Distance, GDP or per capita GDP, a common language, a common border are, normally, 
the basic elements of a gravity model of trade. International trade in services, therefore, can be 
explained by using the following formula: 
Sr=f(Y,D,CL,CB) (4) 
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Where, ST= Service Trade, Y = Per capita GDP, D = Distance between countries, CL = Common 
Language, and CB = Common Border 
International trade in services, however, is considered to be very diverse, and influenced 
by unique characteristics and properties, for example, non-tariff barriers in the form of license 
requirement, excessive fees, or strict quality control, the internal distance of a country, the 
market size of an economy, exchange rate, the volume of goods trade, and the level of Foreign 
Direct Investment (FDI) all may affect the international trade in services to a large degree. 
Therefore, to accommodate all the properties and features of service trade, the following eclectic 
and extended gravity model (formula) is developed: 
ST= f(Y, D, ID, ER, GT, TR, FD/, EcnF, CL, CB) 
Where, ID = Internal Distance of a country, ER = Exchange Rate, GT= Goods Trade, TR = 
Trade Restrictiveness, FD!= Foreign Direct Investment, EcnF =Economic Freedom. 
4.2 Empirical Model 
(5) 
A dilating use of panel data model to the estimation of gravity equation is noticed due to 
the fact that the trade relationships between countries develops and changes over time. Anderson 
and Wincoop (2004) says, "Improved econometric techniques based on careful consideration of 
the error structure are likely to pay off' (P. 713) 
Some literature notes that the classical gravity model typically makes use of cross-section 
data to estimate trade effects and trade relationships over a particular time period typically one 
year. However, cross-section data observed over several time periods, that is, panel data results 
in more useful information and findings than cross-section data. Panels can capture the actual 
relevant relationships among variables over time. Panels can monitor unobservable trading-
partner-pairs' individual effects. If individual effects are correlated with the regressors, Ordinary 
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Least Square (OLS) estimates from models which omit these individual effects will be biased. 
Panels allow possible heterogeneity and endogeneity issues to be scrutinized by segregating the 
country pair effects. Panels come with a larger number of observations, in most of the cases, than 
the simple cross-section data. Panel data allow the modeler to choose between a fixed effect 
model and a random effect model based on variables and data. If there is a time invariant 
variable in the model such as distance, a panel data model can still estimate the coefficient of that 
variable by using the random effect model. Therefore, a panel data methodology is chosen and 
used in this paper to analyze important determinants of international trade in services of the US. 
The panel data model based on the gravity equation, what we call an eclectic and 
extended gravity model used in this paper is a bit different from the typical gravity model of 
trade. A comprehensive and expanded equation is developed and used in this paper to 
accommodate the unique characteristics and properties of international trade in services. 
Two approaches: (i) examining the contributing factors of the service exports of the US, 
and (ii) inspecting the driving factors behind the service imports of the US, are employed in this 
paper. The first equation to analyze factors affecting the service exports of US is: 
lnRealExportij1 = ao + P1lnRealGDPPCit+ P2lnRealGDDPCjt + fi3lnDistance!i+ 
fi4lnlnternalDistancej + fi5lnMarketSizeit + /i6lnMarketSizejt + P1 ExchangeRate!it + 
PsEmploymentit + fi9lnRealGoodsTradeij1 + P10lnFDl!it + PnLanguage!i + P12RTAij1+ fi13Border!i + 
Dt + Uijt (6) 
Where, lnRealExport!it =the log of exports in real terms, lnRealGDPPCit= the log ofreal GDP 
per capita of the US, lnRealGDDPCjt =the log ofreal GDP per capita of partner countries, 
lnDistance!i = the log of the distance between US capital and partner country's capital, 
lnlnternalDistancej = the log of internal distance of partner countries, lnMarketSizeit = the log of 
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market size of US, lnMarketSizej1 =the log of the market size of partner countries, 
ExchangeRateijt = the US exchange rate, Employmentit = service sector employment of the US, 
lnRealGoodsTradeij1 =the log of the real value of goods trade, lnFDiij1 =the log of Foreign 
Direct Investment of the US in the partner country, Language!i =a common language dummy, 
RTAij1= a regional service trade agreement dummy, Border!i =a contiguous border dummy, 
81 = dummies for the various years, and Uij1 = error term. 
In addition to these variables, the trade restrictiveness of a country, the tariff equivalent 
of non-tariff barriers, economic freedom, trade freedom (a sub sector of economic freedom), and 
corruption can affect the service exports of a country to a significant extent. Hence, the five 
separate equations to be estimated in order to examine their effect on the service export of the 
US are: 
lnRealExporlijt = ao + P1lnRealGDPPCit + P2lnRealGDDPCjt + fi3lnDistance!i + 
fi4lnlntemalDistancej + fi5lnMarketSizeit + P6lnMarketSizejt + p7 ExchangeRateij1 + 
PsEmploymentit + fi9lnRealGoodsTradeij1 + P10InFDiij1 + P11TRlj + P12Language!i + fi13RTAij1+ 
P uBorder!i + 81 + Uij1 
Where, TRij = Trade Restrictiveness Index of the US 'partner countries 
lnRealExporlijt = ao + P1lnRealGDPPCu+ P2lnRealGDDPCjt + fi3lnDistance!i + 
fi4lnlntemalDistancej + fi5lnMarketSizeit + P6lnMarketSizej1 +Pl ExchangeRateij1 + 
PsEmploymentit + fi9lnRealGoodsTradeij1 + P10lnFDiij1 + P11TEj + P12Language!i + fi13RTAij1+ 
P uBorder!i + 81 + Uij1 
Where, TEj =Tariff Equivalent of non-tariff barrier of partner countries 
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(7) 
(8) 
lnRealExporlijt = ao + /h lnRealGDPPCit + /hlnRealGDDPCjt + /hlnDistance!i + 
fi4lnlnternalDistancej + fislnMarketSizeit + /i6lnMarketSizejt + fi7 ExchangeRate!ii + 
fisEmploymentit + fi9lnRealGoodsTrade!it + fi10lnFDiij1 + PnEconomicFreedomit + 
P12EconomicFreedomjt +fi13Language!i + fiuRTA!it+ P1sBorderii + 81 + Uijt (9) 
Where, EconomicFredomit = Economic freedom of US, EconomicFredomjt = Economic freedom 
of the US' partner countries. 
lnRealExporlijt = ao + P1lnRealGDPPCit+ P2lnRealGDDPCjt + fi3lnDistance!i+ 
fi4lnlnternalDistancej + PslnMarketSizeit + /i6lnMarketSizejt + fi7 ExchangeRate!it + 
fisEmploymentit + figlnRealGoodsTradeijt + P10lnFDiij1 + PnTradeFreedomit + 
P12TradeFreedomjt +fi13Language!i + fiuRTAiji+ P1sBorder!i + 81 + Uijt (10) 
Where, TradeFreedomit = Trade freedom of the US, TradeFreedomjt = Trade freedom of the US' 
partner countries. 
lnRealExportijt = ao + fi1lnRealGDPPCit+ P2lnRealGDDPCjt + fi3lnDistance!i + 
fi4lnlnternalDistancej + PslnMarketSizeit + /i6lnMarketSizejt + fi7 ExchangeRateiit + 
PsEmploymentit + fi9lnRealGoodsTradeij1 + P10lnFDI!it + PnCorruptiomt + P12Corruptionjt 
+fi13Language!i + fiuRTAijt+ P1sBorder!i +Cit+ Uijt 
Where, Corruptiomt = Corruption of the US, Corruptionjt = Corruption of the US 'partner 
countries 
(11) 
To estimate the determinants of service imports of the US, almost the identical 
explanatory variables are used. It is important to mention that we cannot include the trade 
restrictiveness nor the tariff equivalent of non-tariff barriers of the US in the model, since they 
Page 30of63 
do not vary over time. The principal equation to be estimated to determine the factors influencing 
the service imports of the US is: 
lnReallmportijt = ao + /hlnRealGDPPCit+ PAnRealGDDPCjt + p3lnDistance!i+ 
p4lnlnternalDistancej + p5lnMarketSizeit + p6 ExchangeRate!it + P1lnRealGoodsTradeijt + 
(12) 
Similar to the service export equations, three more separate equations need to be 
estimated to see the effect of economic freedom, trade freedom (separate from economic 
freedom), and corruption on the import of services to the US. 
4.3 Data, Sources and its Characteristics 
One of the focal problems affecting the econometric research in the field of international 
service trade is the unavailability of relevant data. Nonetheless, due to the importance of 
international trade in services in today's world economy, the availability of such data is 
improving day by day. For example, the OECD reports international trade in services data, but 
this data is from OECD member countries only. UNCT AD also assembles total annual 
international trade in service data, but it does not report this data by partner countries. Although 
the quality of the service trade data has improved considerably in recent years, the availability of 
international trade in service data is still quite poor relative to that for trade in goods. 
The US Bureau of Economic Analysis (BEA) is a good source of international trade in 
service data for US. The US annual international trade in service data and US Foreign Direct 
Investment (FDI)6 data with its partner countries, along with implicit export and import price 
6 FDI data is U.S. direct investment position abroad on a historical cost basis; balance of payments and direct 
investment position data. 
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deflators are collected from US BEA. Real export and import data are calculated by using the 
following formula: 
R 1 . _ Nominal service export ea service export - 1 1. . . . d fl mp 1c1t service export pnce e ators (13) 
R 1 . . _ Nominal service import ea service import - 1. . . . · d fl Imp 1c1t service import pnce e ators (14) 
Data for the variables used in our regression equations are obtained from multiple sources 
for this paper. Real GDP (measured in terms of2005 dollar value), market size (measured by 
population), US nominal exchange rate, and US employment in services (measured as a 
percentage of total US employment) data are sourced from the World Development Indicators, 
published by the World Bank. 
CEPII database serves as the basis for the distance and internal distance data in this 
paper. Distance between Washington DC and capital cities of partner countries is calculated and 
used from CEPII database. CEPII calculates the internal distance of a country, which measures 
the average distance between producers and consumers in a country, by using the Head and 
Mayer (2002) formula: 
Internal Distance=. 67.Jarea/TI (15) 
International trade in goods data are obtained from the UN Comtrade. The formula, 
which converts nominal international trade in goods data into real, is: 
R 1 T d . G d _ ( Nominal export of goods + Nominal import of goods ) 16 ea raem oos- .. . .. . . Imphc1t goods export pnce deflators Implicit goods import pnce deflators ( ) 
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The Heritage Foundation7, which is used as a source of economic freedom data, 
calculates the index since 1995. This index ranges from 0 (no freedom) to 100 (full freedom). 
The corruption perception index is taken from the Transparency Intemational8• The index ranges 
from 0 (fully corrupt) to 10 (not corrupt). Walsh (2008), calculated the tariff equivalent of non-
tariff barriers in his paper titled "Trade in Services: Does Gravity Hold? A Gravity Model 
Approach to Estimating Barriers to Services Trade" which serves as a basis for the tariff 
equivalent of non-tariff barriers data in this paper. It ranges from 0 to 125 percent. The Trade 
Restrictiveness Index (TRI) is gathered from the Australian Productivity Commission (APC)9. 
The TRI ranges from 0 (liberal) to 1 (restrictive). It measures the level of protection each country 
imposes on its imports of services. The APC publishes two sets of TRI: domestic TRI and 
foreign TRI. The difference between these two indexes indicates the level of 
protection/discrimination against foreign firms. The difference between the domestic TRI and 
foreign TRI indexes in each sector such as accountancy, legal, banking and telecommunications 
is determined and, then, their arithmetic average is calculated and used in this paper. Language 
data is compiled from CIA-the World Factbook (https://www.cia.gov/library/publications/the-
world-factbook/) and Wikipedia. The World Trade Organization (WT0)10 has a separate 
database, the Regional Trade Agreement (RTA) database, which contains information about 
regional trade agreements in both goods and services. This WTO database, is the source of our 
information about RT A in services. 
The descriptive statistics of the variables are reported in the Table-2. The total number of 
observation are 495. Data for each of the variables for 33 countries for 15 years (from 1999 to 
7 See http://www.heritage.org for more details 
8 See https://www.transparency.org for more details 
9 Detail information is available at http://www.pc.gov.au 
10 Visit http:ljrtais.wto.org/Ul/PublicMaintainRTAHome.aspx for more information 
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2013) are collected with the exception of some variables like the TRI, the tariff equivalent, the 
corruption index and the trade freedom data. TRI and tariff equivalent data do not vary over 
time; it varies only between partner countries. According to TRI in our sample, the most 
restrictive country is Indonesia with TRI index of 0.35 which is equivalent to a 125% tariff, and 
the least restrictive countries are Netherlands and Norway with TRI index values of 0.08 which 
is equivalent to a 0% tariff. The largest one year service export recipient of US was, the United 
Kingdom, at $59.8 billion in 2007. Canada became the top service export destination of the US 
in 2013, surpassing the UK. Distance is reported in kilometers. The furthest country from the US 
is Indonesia and the closest country is Canada in our data sample. 
The most corrupt country was Indonesia with the lowest corruption index value in our 
sample of 1.7 in 2000. The least corrupt countries were New Zealand and Sweden in 2008, in our 
data sample, with a highest corruption index value of9.3. Regional Trade Agreement (RTA) in 
services, Language and Border are the dummy variables. The RT A variable takes the value of 1 
if the US has an R TA in service trade with the partner country, it takes the value of 0 otherwise. 
The value of Language dummy is 1, if at least, 20% of the partner country's citizens know 
English, and 0 otherwise. If the partner countries are contiguous with the US, the border dummy 
takes the value of 1, otherwise 0. In our data sample, the US has common border with only 
Canada and Mexico. 
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Table-2: Descriptive Statistics 
Variable Observation Mean Standard Min Max Deviation 
Year 495 2006 4.32 1999 2013 
Real Export($ million) 495 10,702 12,215 918 59,890 
Real Import($ million) 495 8,195 9,424 407 45,765 
US Real GDP Per Capita 495 43,349 1,836 39,776 45,714 
Partner Real GDP Per Capita 495 24,181 19,137 566 82,193 
Distance 495 9,261 4,283 737 16,371 
Internal Distance 495 356 334.2 2.7 1,188 
Partner Market Size ('000') 495 119,507 286,791 61 1,357,380 
US Population ('000') 495 298,241 11,560 279,040 316,129 
Exchange Rate 495 0.514 0.509 0.0001 2.001 
Real Goods Trade($ million) 495 69,760 105,700 415 519,230 
FDI ($ million) 495 64,871 103,456 2,379 722,786 
US Employment 495 78.2 2.62 74.2 82 
Partner TRI 420 0.18 0.08 0.08 0.35 
Partner Tariff Equivalent 450 70.72 41.83 0 124.8 
Partner Economic Freedom 480 67.79 10.36 36.1 90 
US Economic Freedom 495 78.56 1.89 75.5 81.2 
Partner Trade Freedom 480 76.64 11.60 19.6 95 
US Trade Freedom 495 83.17 3.36 78.4 86.9 
Partner Corruption 480 6.05 2.37 1.7 9.6 
US Corruption 495 7.42 0.20 7.1 7.8 
RTADummy 495 0.123 0.329 0 1 
Language Dummy 495 0.485 0.500 0 1 
Border Dummy 495 0.061 0.239 0 1 
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5.0 Results and Discussions 
Before running the model, we, check for multicollinearity problem among the variables, 
the result of this check are tabulated in the Table-3. The results of the correlation matrix show 
that correlation exists between US market size and US real GDP per capita; US employment in 
the service sector (as a percentage of total employment) and US real GDP per capita; US 
employment and US market size; partner TRI and partner real GDP per capita; partner tariff 
equivalent and partner real GDP per capita; partner tariff equivalent and partner TRI; US trade 
freedom and US real GDP per capita; US trade freedom and US market size; US trade freedom 
and US employment; partner corruption and partner real GDP per capita; partner corruption and 
partner economic freedom; US corruption and US real GDP per capita; US corruption and US 
market size; US employment and US corruption; and US corruption and US trade freedom. 
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Table-3: Correlation Matrix (multicollinearity check) 
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US Real GDP Per Capita 1.00 
Partner Real GDP Per Capita 0.07 1.00 
Distance 0.00 -0.31 1.00 
Internal Distance 0.00 -0.38 -0.30 1.00 
Partner Market Size 0.03 -0.64 0.01 0.57 1.00 
US Market Size 0.86 0.07 0.00 0.00 0.03 1.00 
Real Goods Trade 0.11 0.20 -0.56 0.10 0.35 0.10 1.00 
Exchange Rate 0.06 0.54 -0.34 -0.12 -0.16 0.07 0.21 1.00 
FDI 0.23 0.62 -0.47 -0.15 -0.07 0.25 0.65 0.59 1.00 
US Employment 0.79 0.07 0.00 0.00 0.03 0.98 0.09 0.06 0.24 1.00 
Partner TRI 0.00 -0.80 0.30 0.26 0.46 0.00 -0.03 -0.53 -0.52 0.00 1.00 
Partner Tariff Equivalent 0.00 -0.72 0.17 0.34 0.37 0.00 -0.06 -0.48 -0.51 0.00 0.88 1.00 
Partner Economic Freedom 0.01 0.63 0.06 -0.55 -0.63 0.02 0.05 0.24 0.46 0.02 -0.45 -0.38 1.00 
US Economic Freedom 0.38 0.01 0.00 0.00 0.00 0.11 0.02 0.02 0.05 0.02 0.00 0.00 0.01 1.00 
Partner Trade Freedom 0.24 0. 70 -0.11 -0.45 -0.58 0.29 0.13 0.35 0.50 0.29 -0.40 -0.45 0.66 0.04 1.00 
US Trade Freedom 0.74 0.07 0.00 0.00 0.03 0.91 0.09 0.07 0.23 0.87 0.00 0.00 0.02 0.22 0.29 1.00 
Partner Corruption 0.01 0.84 -0.13 -0.41 -0.68 0.00 0.03 0.39 0.53 0.00 -0.67 -0.59 0.81 0.02 0.65 0.00 1.00 
US Corruption -0.72 -0.06 0.00 0.00 -0.03 -0.77 -0.09 -0.07 -0.20 -0.72 0.00 0.00 -0.02 -0.15 -0.25 -0.80 0.00 1.00 
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It is important to mention that the degree of correlation between some variables, while 
not that high, still can affect the results of the model. Variables which are correlated with one 
another are not kept in the same equation. In order to solve the problem of multicollinearity, 
equations (6), (7), (8), (9), (10), (11) and (12) developed in the Empirical Model section above 
( 4.2), are modified to: 
lnRea/Exportij1 = ao + /hlnRealGDPPCit+ P2lnRealGDDPCjt + fi3lnDistanceij 
+ fi4lnlntemalDistancej + fi5lnMarketSizejt + P6 ExchangeRateijr + P1Languageij + PsRTAijt 
(17) 
The Border dummy is correlated with the Distance variable, and is therefore, dropped 
from the next set of equations. 
lnRea/Exportij1 = ao + P1Employmentit+ P2lnRealGDDPCjt + fi3lnDistanceij 
+ fi4lnintemalDistancej + fi5lnMarketSizejt + P6 ExchangeRateijr + P1Languageij + PsRTAijt 
+ Ot + Uijt 
lnRea/Exportij1 = ao + P1lnRealGDPPCit+ P2lnRealGDDPCjt + fi3lnDistanceij 
+ fi4lnintemalDistancej + fi5lnMarketSizejt + P6 ExchangeRateijt + P1lnRealGoodsTradeij1 
+ PsLanguageij + fi9R TAijt + Ot + Uijt 
lnRea/Exportij1 = ao + P1lnRealGDPPCit+ P2lnRealGDDPCjt + fi3lnDistanceij 
+ fi4lnintemalDistancej + fi5lnMarketSizejt + P6 ExchangeRateijt + p7lnFDlij1 
+ PsLanguageij + fi9R TAijt + Ot + Uijt 
lnRea/Exportij1 = ao + P1lnRealGDPPCit + P2lnDistanceij + fi3lnintemalDistancej 
+ fi4lnMarketSizejr + p5 ExchangeRateijt + P6lnFDlijt + p7TRlj + PsLanguageij + fi9RTAij1+ Or 
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(18) 
(19) 
(20) 
(21) 
lnRealExportij1 = ao + P1Employmentit + P2lnDistanceu + fi3lnlnternalDistancej + 
fi4lnMarketSizejt + Ps ExchangeRateut + P6TEj + P1Languageu + PsRTAu1+ 81 + uu1 (22) 
lnRealExportij1 = ao + P1Employmentit + P2lnDistanceu + fi3lnlnternalDistancej 
+ fi4lnMarketSizej1 + Ps ExchangeRateut + P6lnFDiu1 + P1EconomicFreedomit 
+ PaEconomicFreedomj1 + fi9Languageu + P10RTAu1+ 81 + uu1 
lnRealExportij1 = ao + P1lnDistanceu + P2lnlnternalDistancej + fi3lnMarketSizejt 
+ fi4ExchangeRateu1 + PslnFDiu1 + P6TradeFreedomit + P1TradeFreedomj1 + PsLanguageu 
+ p9R T Aijt + Dt + Uijt 
lnRealExportij1 = ao + P1lnDistanceu + P2lnlnternalDistancej + fi3lnMarketSizejt 
+ fi4ExchangeRateu1 + PslnFDiu1 + P6Corruptionit + P?CorruptioDjt + PsLanguageu 
+ p9R T Aijt + Dt + Uijt 
(23) 
(24) 
(25) 
All the above equations deal with the exports. The modified equation which deals with imports 
is: 
lnReallmportij1 = ao + P1lnRealGDPPCit+ P2lnRealGDDPCjt + fi3lnDistanceu 
+ fi4lnlnternalDistancej + Ps ExchangeRateu1 + P6lnFDiu1 + P1Languageu + PsRTAu1 
+ Dt + Uijt (26) 
Similarly, five more separate equations are estimated to see the effect of changes in the 
real trade in goods, the border dummy, the economic freedom, the trade freedom, and the 
corruption on the import of services to the US. 
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The Wooldridge test for autocorrelation and Wald test for heteroskedasticity revealed that 
there are problems of autocorrelation and heteroskedasticity. These problems are solved by 
estimating the robust standard errors. The Hausman test for the fixed effect model and random 
effect model confirm that the random effect model is more appropriate for this paper mainly 
because of there are some important time-invariant variables such as distance, internal distance, 
TRI and tariff equivalent. The fixed effect model fails to calculate the coefficient of any time-
invariant variable. The Random effect model gives us the Generalized Least Square (GLS) 
coefficients, one of the main advantage of which is that it corrects errors across observations. 
Table-4: Wooldridge Test for Autocorrelation 
Ho: no first order autocorrelation 
F (1, 320 = 118.458 
Prob>F = 0.0000 
Table-5: Modified Wald test for Group-wise Heteroskedasticity 
Ho: sigma(i)A2 = sigmal\2 for all i 
chi2 (33) = 4680.18 
Prob>chi2 = 0.0000 
Table-6: Hausman Test for Random Effect and Fixed Effect 
Chi2(18) = (b-B)'[(V _b-V _ B)A(-l)](b-B) = 26.82 
Prob>chi2 = 0.0824 (V _b-V _Bis not positive definite) 
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The results of the model appear in Table-7 and Table-8. Table-7 tabulates the results of 
the model where the dependent variable is the US real export of services. The results of the 
model where the real import of services of the US is the dependent variable, is reported in the 
Table-8. The results indicate that the real GDP per capita of both the home country (US) and its 
partner countries are positively significant for both real export and import of services of US, 
thus, confirming the major element of the gravity model. Income growth in the exporting 
country is positively related to the country's ability to produce more services leading to an 
increase in service exports; whilst a society's demand for more service consumption due to rising 
income leads to an increase in service import. These results are in line with what Grilnfeld and 
Moxnes (2003), and Walsh (2008) found in their studies. 
Data reveal that employment in service sector is 82 percent of total US employment 
(World Bank, 2013). An increase in employment in the service sector yields a higher level of 
production and a consequent increase in GDP per capita. GDP per capita of US, therefore, can be 
replaced by US employment in service sector to see if it brings about a similar result as an 
increase in real GDP per capita does. Results indicate a significant positive relationship between 
US service sector employment and the service exports of US. 
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Table-7: GLS Coefficient Estimates for the Real Export of Services of the US 
Dependent Variable Export of Services (Real) 
I II III IV v VI VII VIII IX x 
US Real GDP Per 
Capita 2.476*** 2.506*** 2.351 *** 0.682 1.529*** 
(0.744) (0.769) (0.742) (0.506) (0.521) 
US Employment 0.044*** 0.072*** 0.029*** 
(0.013) (0.012) (0.009) 
Partner Real GDP 
Per Capita 0.722*** 0.726*** 0.721 *** 0.455*** 0.469*** 
(0.158) (0.160) (0.158) (0.148) (0.126) 
Distance 
-0.531 *** -0.268 -0.529*** -0.333** -0.297*** -0.504*** -0.816*** -0.461 *** -0.531 *** -0.492*** 
(0.148) (0.224) (0.148) (0.180) (0.097) (0.179) (0.237) (0.188) (0.165) (0.153) 
Internal Distance 
-0.222 -0.255*** -0.222** -0.128 -0.115 -0.213 -0.274 -0.197 -0.174 -0.196 
(0.101) (0.099) (0.101) (0.099) (0.076) (0.122) (0.206) (0.133) (0.133) (0.126) 
Partner Market Size 0.659*** 0.629*** 0.659*** 0.249* 0.484*** 0.453*** 0.450*** 0.261 ** 0.309*** 0.381 *** 
(0.129) (0.139) (0.129) (0.151) (0.112) (0.123) (0.148) (0.108) (0.115) (0.111) 
Exchange Rate 0.388*** 0.403*** 0.388*** 0.407*** 0.197** 0.206** 0.362*** 0.291 *** 0.180* 0.172* 
(0.111) (0.117) (0.112) (0.086) (0.094) (0.088) (0.106) (0.113) (0.103) (0.095) 
Real Goods Trade 0.435*** 
(0.064) 
FDI 0.358*** 0.332*** 0.402*** 0.337*** 0.364*** 
(0.068) (0.057) (0.072) (0.053) (0.064) 
Partner TRI 
-4.032** 
(l.691) 
Partner Tariff Equivalent 
-0.008* 
(0.004) 
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Partner Economic Freedom 
- 0.009 
(0.006) 
US Economic Freedom 
-0.069 
(0.046) 
Partner Trade Freedom 0.008** 
(0.003) 
US Trade Freedom 0.022*** 
(0.008) 
Partner Corruption 0.074** 
(0.033) 
US Corruption 
-1.079*** 
(0.359) 
RTADummy 
-0.024 -0.037 -0.024 -0.069 -0.113 -0.061 0.029 -0.073 -0.074 -0.084 
(0.131) (0.134) (0.132) (0.114) (0.129) (0.117) (0.114) (0.122) (0.112) (0.115) 
Language Dummy 0.165 0.073 0.165 0.083 0.076 0.133 0.103 - 0.033 -0.066 -0.108 
(0.176) (0.178) (0.177) (0.187) (0.141) (0.178) (0.248) (0.193) (0.187) (0.173) 
Border Dummy 1.029** 
(0.431) 
Constant 
-25.63*** -27.88*** -2.68 -24.3*** -8.43* -9.40* 7.6*** 10.6*** 14.l *** 5.3*** 
(6.21) (5.94) (2.86) (5.47) (4.91) (5.15) (2.72) (3.66) (3.17) (1.89) 
Observations 495 495 495 495 495 420 450 480 480 480 
Overall R-squared 0.75 0.77 0.75 0.78 0.83 0.80 0.62 0.73 0.75 0.78 
Wald x2 (22) 486.25 786.70 486.25 759.03 797.85 933.00 743.98 1149.68 1165.89 1100.16 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
*** Significant at 1 % level, ** Significant at 5% level, * Significant at 10% level 
Robust standard errors in parenthesis 
All continuous variables are expressed in logarithms. Year dummies are not reported. 
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Table-8: GLS Coefficient Estimates for the Real Import of Services of the US 
Dependent Variable Import of Services (Real) 
I II III IV v VI 
US Real GDP Per Capita 1.788* 1.791 ** 
(0.942) (0.923) 
Partner Real GDP Per Capita 0.587*** 0.581 *** 0.463*** 
(0.156) (0.151) (0.153) 
US Market Size 1.969* 
(1.045) 
Distance 
-0.022 0.248 -0.18 -0.409 -0.494 -0.48 
(0.301) (0.366) (0.236) (0.307) (0.281) (0.336) 
Internal Distance 0.12 0.001 0.052 -0.127 -0.072 -0.133 
(0.001) (0.001) (0.140) (0.122) (0.133) (0.122) 
Exchange Rate 0.251 0.257 0.258 
(0.185) (0.187) (0.190) 
FDI 0.214 0.216 0.194 0.235 0.184 
(0.135) (0.136) (0.120) (0.108) (0.090) 
Real Goods Trade 0.166 0.247 0.115 0.348 
(0.161) (0.184) (0.161) (0.225) 
Partner Economic Freedom 0.004 
(0.009) 
US Economic Freedom 0.609 
(0.271) 
Partner Trade Freedom 0.015** 
(0.006) 
US Trade Freedom 0.033** 
(0.015) 
Partner Corruption 0.087 
(0.056) 
US Corruption 
-2.453*** 
(0.419) 
RTADummy 
-0.036 -0.045 -0.045 -0.039 0.002 0.032 
(0.082) (0.080) (0.090) (0.103) (0.089) (0.115) 
Language Dummy 0.059 -0.003 0.149 0.03 0.032 -0.028 
(0.330) (0.324) (0.328) (0.267) (0.314) (0.288) 
Border Dummy 1.345* 
(0.719) 
Constant -18.7** -21.1 *** -23.4** -38.7** 6.16 27.3*** 
(8.17} (8.54) (11.16) (17.34) (3.82) (7.17) 
Observations 495 495 495 480 480 480 
Overall R-squared 0.43 0.46 0.53 0.64 0.51 0.57 
Wald x2 (22) 1375.97 1896.22 2087.61 1238.54 856.56 971.32 
(0.000) (0.000} {0.000} {0.000} (0.000) (0.000) 
***Significant at 1 % level,** Significant at 5% level, *Significant at 10% level 
Robust standard errors in parenthesis 
All continuous variables are expressed in logarithms. Year dummies are not reported. 
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One of the key variables of any gravity model of trade is distance. Distance has a 
significant negative relationship on the flow of U.S. service exports. An increase in distance 
increases the communication cost, which in tum reduces export. Distance is not only about 
transport cost in case of service export, but also about time. Generally, tourists, for example, tend 
to travel to the countries which are not very far from their home country of residence because of 
the cost of flight and time. Short flight brings comfort for the tourist as well as for the medical 
patients travelling for treatment in another country. While Park (2002) and Grilnfeld and Moxnes 
(2003) found distance to have a negative impact on the flow of trade in services, distance was 
found to have no significant influence on the flow of US services import in our study. Distance is 
calculated as the direct distance between two capital cities, which may not be the economic 
center of the trading countries. Some services (e.g., computer and information services, and 
financial services) can be imported electronically, thus, making the distance irrelevant and 
statistically insignificant in our model. A closer examination of data reveals that some of top 
import partners of the US are geographically close (Canada and Mexico), while some of them are 
far (UK and Germany); which causes the distance variable to become statistically insignificant. 
Walsh (2008) found a similar result using a Hausman-Taylor Model (HTM). 
The effect of internal distance, which represents the distance between producer and 
consumer, is not significant, overall, on the US trade in services. Although results of two 
regressions, with respect to US real export of services, show internal distance to be significant; 
this may be due to the multicollinearity problem. Every variable is somehow correlated with 
each variable, whether the degree is low or high. As noted earlier, little correlation, between 
variables, can affect the result too. We, therefore, do not regard internal distance to be an 
important factor for the US trade in services. The area of a country is taken into consideration in 
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calculating the internal distance by Head and Mayer (2002). It is noticed that a country which is 
big in area has a larger internal distance than a small country. The import or export of a service 
(e.g., tourism and education) does not depend on whether a country is small or big in area. 
However, one sample in our data, Canada shows a large distance between producer and 
consumer because of its big area, but most of Canadian consumers live along the US-Canadian 
border (National Geographic, http ://travel.nationalgeographic.com/travel/ countries/ canada-
facts/), rendering internal distance statistically insignificant. 
The coefficients of the market sizes of both the US and its partner countries are 
positive and significant. An increase in market size (measured by population) boosts the demand 
for service consumption, which gives rise to service import and export. When the population of a 
country increases, its citizens demand for more service consumption ceteris paribus, which 
enhances greater service import. Likewise, the volume of service exports of the US will witness 
a growth whenever there is an increase in the population of its partner countries. While analyzing 
the determinants of trade in services between Vietnam and European Union, Nho, Tien and Hung 
(2014) found the population of partner countries to have a significant positive relationship with 
total service trade. 
The elasticity of service export with respect to changes in the bilateral nominal exchange 
rate of US is highly significant. An increase in the exchange rate of the US$/foreign currency 
i.e., a depreciation of US dollar, makes the US goods and services cheaper to the foreign 
consumers, which stimulates the foreign consumer to purchase more US goods and services. 
Nho, Tien, and Hung (2014) also found "real effective exchange rate" to be positively significant 
for the service exports of Vietnam. On the other hand, our results find an insignificant 
relationship between the volume of service imports and the US$/foreign currency exchange rate. 
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This may be due to the fact that there is less variation in these exchange rates. Some important 
import partners of the US, for example, Bermuda and Saudi Arabia have fixed exchange rates 
with US dollar. The variation in US exchange rate with the currencies of its major import 
partners is illustrated in Figure-6. 
Figure-6: US dollar against the currencies of major import partners 
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Real trade in goods of the US has a significant positive impact on the US real export of 
services. The results show that they move together: an increase in the real trade in goods 
increases the real services exports of the US. In the case of either the export or the import of 
goods, for example, if the US uses its own transport as a mode of supply, the export of US 
transport service increases. Data indicate that 13 % of total US services exports derives from its 
transport sector (BEA, 2013). Griinfeld and Moxness (2003), examined service exports and 
foreign affiliate sales, to see whether they were complements or substitutes, and found them to 
be complements. However, real trade in goods in our study has no significant impact on the 
volume of services imports of the US. A US tourist, when deciding to travel to some other 
countries, may not give much attention to whether or not the US has a strong relationship in its 
goods trade with that country. 
Lipsey and Weiss (1981) used US outward FDI data to scrutinize its impact on exports in 
goods, and their results suggest a significant positive relationship. While inspecting the 
relationship between US outward Foreign Direct Investment and US services exports, we found a 
highly positive significant relationship between them. The US has a significant and large amount 
ofFDI. Business personnel from joint venture investment companies may travel to the US for 
tourism as well as for medical purposes; newly established joint venture companies may need 
innovative design, patented formula, to buy from the US, to produce goods or services - all these 
business events may play an important role in accelerating the volume of service exports of the 
US. However, our results indicate no significant relationship between US outward Foreign Direct 
Investment and US services imports. It may be due to the fact that the US does not need to buy a 
significant amount of intellectual property from its joint venture partners abroad. Data divulges 
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that 19% of the total US service exports comes from the charges for intellectual property, while 
it accounts for only 8% of total US service imports. 
The effects of trade restrictiveness and tariff equivalent of non-tariff barriers of partner 
countries, which substitute for one other, are found to be negative on the services exports of the 
US. The higher the trade restriction or non-tariff barriers in partner countries are, the lower is the 
US export of services to those partner countries. Non -tariff barriers or trade restriction such as 
obtaining standard certificates often require the payment of additional fees, which increases the 
cost of a service, and thus, makes the export of a particular service less competitive and 
eventually reduces its export. Grilnfeld and Moxnes (2003) found the trade restrictiveness index 
to have a significant negative impact on the trade in services. 
In an attempt to estimate the sensitivity of the volume of US service exports and imports 
to changes in the economic freedom, an economic freedom index of both the US and its partner 
countries is introduced in the model, but our results suggest that economic freedom has no 
significance on both US service exports and imports. Walsh (2008) analyzed the determinants of 
service imports at disaggregate levels, incorporating economic freedom of both the exporter and 
the importer, and found the economic freedom index value of neither to be significant to the 
government service import. It should be noted, here, that our investigation of US service exports 
and imports may underestimate the aggregate value of economic freedom. The value of US 
service exports and imports is not an aggregate measure in this paper; we consider only the 
service exports and imports value of the US with its 33 partner countries. Likewise, the total 
(aggregate) service import of US' partner countries are not taken into consideration, only the 
service imports from the US, that is, the US services exports to its partner countries are 
considered. Use of an aggregate measure of the total services exports and imports of the US, and 
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the total (aggregate) services imports of its partner countries, may make the economic freedom 
variable significant, but that is not the purpose of this study. 
Economic freedom is an agglomeration of property rights, freedom from corruption, 
fiscal freedom, government spending, business freedom, labor freedom, monetary freedom, trade 
freedom, investment freedom and financial freedom. Trade freedom index, which is directly 
linked to export or import activities, i.e, trade activities, is separated from the aggregate 
economic freedom to see its effect on both the US service exports and imports. Trade freedom of 
both the US and its partner countries are found to have an important effect on both US export 
and import of services. An increase in trade freedom yields a significant increase in the volume 
of service trade of the US. This result strengthens our earlier findings on trade restrictiveness 
index and tariff equivalent of non-tariff barriers of partner countries, which have a negative 
impact on US export of services. Tariff and non-tariff barriers are major impediments to 
international trade. A country whose tariff and non-tariff barriers to international trade are low, 
will have a higher trade freedom index value, ceteris paribus. According to the Heritage 
Foundation, "Trade freedom is a composite measure of the absence of tariff and non-tariff 
barriers that affect imports and exports of goods and services" 
(http://www.heritage.org/index/trade-freedom). Griinfeld and Moxnes (2003) found the trade 
restrictiveness index to have a significant negative impact on trade in services. 
The elasticity of US real service exports with respect to corruption of the US and its 
partner countries is significant. A positive coefficient for the corruption index value of its partner 
countries, when US real export of services is the dependent variable, implies that a reduction in 
the corruption in partner countries lifts the services exports of the US. Grilnfeld and Moxnes 
(2003) found similar result for corruption in the partner country or importing country. Corruption 
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affects economic growth, efficiency and income inequality. It is corruption which inhibits free 
and fair trade, distorts fair competition, slows down business process, and increases the cost of 
doing business, all of which directly affect the exports and imports of a country. Less corrupt 
countries have effective governments and private institutions, and good governance, which 
attract tourists, investment and financial transactions, which in tum leads to an increase in 
service exports. The negative coefficients of the corruption index for the US (which occur in 
both the US real export and import of services regressions), indicate that a reduction in the 
corruption of the US assuages both the real services exports and imports of the US, which are 
surprising results. However, a closer inspection of the data, reveals that the export and import of 
services of the US grew steadily from 1999-2013, as did the US corruption index value. This 
coincident increase in US corruption and its trade in services influence the coefficients toward 
the negative. 
The last three variables are dummy variables. Regional trade agreement (RTA) plays no 
significant role in the determination of US services exports or imports. Regional trade 
agreement mainly focuses on the flow of trade in goods. Since trade in services does not face a 
direct tariff at the border, service liberalization through regional trade agreements has no 
significant influence. A dummy variable designed to capture the impact of European Union 
membership on services trade flows was found to be insignificant in Walsh's (2008) study. 
Trading with nations which share a common language makes no significant contribution 
to explaining the US trade in services. In today's globalized world, English has become the 
language of business. Business people uses English in their quotidian business and trade 
transactions, even when the country does not reach the "20% of the population knows English" 
Page 51of63 
threshold needed to be categorized as sharing a common language with the US. Rajan and Rabin 
(2009) found "common official language" not to have any impact on intra-Asian FDI flows. 
The final dummy variable, having a common border with the US, has significant positive 
relationship with both US real exports and imports of services. This result echoes Walsh's (2008) 
finding. Contiguity reduces distance, which in tum reduces transport costs and saves time, 
leading to an increase in service trade. BEA data from 2013 shows that almost 14% of US total 
service exports goes to Canada and Mexico, while the US imports almost 10 percent of its total 
service imports from Canada and Mexico. 
Going beyond statistical significance of the model, we can address how much of the US 
trade in services is accounted for by key variables in our estimated models. Real GDP per capita 
in both the US and partner countries is highly significant in economic as well as statistical terms. 
The importance of this variable applies to equations for exports as well as imports. This is 
demonstrated by the fact, as indicated in Table-9, that 57 percent of exports and 66 percent of 
imports can be attributed to per capita GDP alone. The overwhelming significance of this 
variable is apparent when we also add the contribution of partner countries' GDP per capita to 
exports (15 percent) and imports (20 percent). Distance is economically significant for exports, 
explaining 10 percent of total service exports whereas it accounts for barely 4 percent of imports. 
Focusing on exports, the market size of partner countries (measured by their total GDP) explains 
almost 15 percent of exports making it economically significant and imperative for the US real 
export of services. 
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Table-9: Economic Significance of Some Key Variables 
Real Export Real Import of 
of Services Services 
US Real GDP Per Capita 57.0% 65.72% 
Partner Real GDP Per Capita 14.87% 19.54% 
Distance 10.28% 3.72% 
Internal Distance 2.53% 2.92% 
Partner Market Size 14.64% 
Exchange Rate 0.43% 0.44% 
US Outward FDI 7.44% 
RTADummy 0.09% 0.02% 
Language Dummy 0.17% 0.20% 
6.0 Conclusion and Policy Recommendations 
The United States of America is very successful in its international service trade. The 
government and respective authority of US should take bold initiatives to maintain this strong 
dominance in service trade as well as to take the present service export growth to a greater extent 
in the coming years. The US should focus more on trading with rich countries (measured in 
terms of high per capita GDP) and populated countries since our result suggest that an increase in 
both the real per capita GDP and population of US' partner countries increase US service export. 
The negative signs associated with the estimated coefficients of the trade restrictiveness 
index and the tariff equivalent of non-tariff barriers of the US' partner countries indicate that 
there is a huge potential for the growth of US services exports, if its trading partner's service 
market is liberalized and the barriers to service trade are removed or reduced. Even though the 
US is already enjoying a surplus in its service trade, the policy makers should take strong 
initiatives through bilateral or multilateral negotiations to reduce the non-tariff barriers in the 
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services trade, and devote more attention to diversifying and discovering new markets to 
maintain its continued growth of service exports. The US, sometimes, imposes trade restrictive 
measures on itself. For example, in tourism and travel, US embassies abroad often fail to give 
visas to competent candidates who want to visit the US for tourism and education purposes, 
which in turn reduces the service exports of the US. Many developing countries are not 
following the WTO rules and regulations, when it comes to the enforcement of intellectual 
property rights. Consequently, the US loses revenues from not being able to export its 
intellectual property in those countries. US policy makers have to be more active in the 
multilateral forum for the strict enforcement of intellectual property rights. 
Finally, our study is limited to 33 countries and 15 years of data. The service trade 
database, however, is improving day by day as more organizations are coming forward to collect 
and record trade in services data. The new initiative of the United Nations and other 
organizations to coordinate and collect improved international service trade statistics, will 
unquestionably attract more empirical analyses on the subject matter in the forthcoming years. 
This study should be viewed as one of the first attempts to document the important determinants 
and features of international services trade of the US. A more florid exploration of the 
determinants of services trade of the US with all its partner countries and over more years (at 
least, 30 years) is an aspiration for future research. 
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App~ndix 
Table- I: Partner Countries Frequency Distribution 
Countries Freq. Percent Cum. 
Argentina 15 3.03 3.03 
Bermuda 15 3.03 6.06 
Brazil 15 3.03 9.09 
Chile 15 3.03 12.12 
Mexico 15 3.03 15.15 
Venezuela 15 3.03 18.18 
Australia 15 3.03 21.21 
Belgium-Luxembourg 15 3.03 24.24 
China 15 3.03 27.27 
France 15 3.03 30.3 
Germany 15 3.03 33.33 
Hong Kong 15 3.03 36.36 
India 15 3.03 39.39 
Indonesia 15 3.03 42.42 
Israel 15 3.03 45.45 
Italy 15 3.03 48.48 
Japan 15 3.03 51.52 
South Korea, 15 3.03 54.55 
Malaysia 15 3.03 57.58 
Netherlands 15 3.03 60.61 
New Zealand 15 3.03 63.64 
Norway 15 3.03 66.67 
Philippines 15 3.03 69.7 
Saudi Arabia 15 3.03 72.73 
Singapore 15 3.03 75.76 
South Africa 15 3.03 78.79 
Spain 15 3.03 81.82 
Sweden 15 3.03 84.85 
Switzerland 15 3.03 87.88 
Taiwan 15 3.03 90.91 
Thailand 15 3.03 93.94 
United Kingdom 15 3.03 96.97 
Canada 15 3.03 100 
Total 495 100 
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Table-2: Year Frequency Distribution 
Year Freq. Percent Cum. 
1999 33 6.67 6.67 
2000 33 6.67 13.33 
2001 33 6.67 20 
2002 33 6.67 26.67 
2003 33 6.67 33.33 
2004 33 6.67 40 
2005 33 6.67 46.67 
2006 33 6.67 53.33 
2007 33 6.67 60 
2008 33 6.67 66.67 
2009 33 6.67 73.33 
2010 33 6.67 80 
2011 33 6.67 86.67 
2012 33 6.67 93.33 
2013 33 6.67 100 
Total 495 100 
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Table-3:Sector-wise and Average Trade Restrictiveness Index (TRI) 
Countries Accountancy Architectural Banking Distribution Engineering Legal Maritime Telecommunications Average TRI TRI TRI TRI TRI TRI TRI TRI TRI 
Argentina 0.18 0.13 0.07 0.04 0.13 0.24 0.00 0.11 
Australia 0.25 0.13 0.12 0.07 0.04 0.16 0.29 0.00 0.13 
Austria 0.30 0.22 O.D7 0.14 0.19 0.24 0.22 0.00 0.17 
Belgium 0.12 0.17 O.D7 0.14 0.00 0.10 0.20 0.10 0.11 
Brazil 0.19 0.09 0.50 0.22 0.19 0.29 0.10 0.23 
Canada 0.20 0.09 0.07 0.14 0.05 0.21 0.23 0.30 0.16 
Chile 0.24 0.09 0.11 0.08 0.24 0.38 0.00 0.16 
Denmark 0.21 0.01 0.07 0.18 0.02 0.28 0.20 0.00 0.12 
Finland 0.04 0.01 0.07 0.19 0.05 0.12 0.20 0.00 0.09 
France O.D7 0.03 O.D7 0.14 0.00 0.37 0.20 0.16 0.13 
Germany 0.17 0.00 0.07 0.14 0.08 0.19 0.20 0.00 0.11 
Hong Kong 0.11 0.13 0.06 0.02 0.05 0.19 0.31 0.00 0.11 
India 0.14 0.05 0.55 0.17 0.10 0.31 0.35 0.30 0.25 
Indonesia 0.56 0.26 0.48 0.22 0.19 0.40 0.35 0.33 0.35 
Italy 0.30 0.17 0.07 0.16 0.02 0.36 0.20 0.00 0.16 
Jaoan 0.15 0.11 0.06 0.06 0.04 0.19 0.26 0.00 0.11 
South Korea 0.24 0.19 0.24 0.07 0.12 0.33 0.30 0.33 0.23 
Malaysia 0.42 0.29 0.37 0.31 0.18 0.41 0.27 0.34 0.32 
Mexico 0.22 0.27 0.17 0.11 0.29 0.27 0.31 0.30 0.24 
Netherlands 0.03 0.03 0.07 0.14 0.00 0.15 0.20 0.00 0.08 
New Zealand 0.19 0.32 0.06 0.06 0.19 0.35 0.25 0.00 0.18 
Philiooines 0.34 0.28 0.39 0.31 0.15 0.43 0.47 0.32 0.34 
Singapore 0.23 0.08 0.27 0.05 0.10 0.34 0.10 0.10 0.16 
South Africa 0.34 0.11 0.19 0.04 0.08 0.20 0.16 
Spain 0.10 0.17 O.D7 0.14 0.07 0.15 0.20 0.20 0.14 
Sweden 0.26 0.17 0.07 0.14 0.15 0.15 0.25 0.00 0.15 
Switzerland 0.19 0.14 0.08 0.17 0.10 0.26 0.25 0.00 0.15 
Thailand 0.30 0.12 0.39 0.33 0.07 0.34 0.47 0.36 0.30 
Turkey 0.32 0.22 0.33 0.06 0.19 0.33 0.42 0.33 0.28 
United 0.14 Kingdom 0.02 0.07 O.D7 0.14 0.04 0.18 0.00 0.08 
United States 0.13 0.11 0.06 0.16 0.08 0.24 0.43 0.00 0.15 
Venezuela 0.17 0.16 0.20 0.18 
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Table-4: Corruption Perceptions Index 
Countries 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
Argentina 3.0 3.5 3.5 2.8 2.5 2.5 2.8 2.9 2.9 2.9 2.9 2.9 3.0 3.5 3.4 
Austria 7.6 7.7 7.8 7.8 8.0 8.4 8.7 8.6 8.1 8.1 7.9 7.9 7.8 6.9 6.9 
Belgium 5.3 6.1 6.6 7.1 7.6 7.5 7.4 7.3 7.1 7.3 7.1 7.1 7.5 7.5 7.5 
Denmark 10.0 9.8 9.5 9.5 9.5 9.5 9.5 9.5 9.4 9.3 9.3 9.3 9.4 9.0 9.1 
France 6.6 6.7 6.7 6.3 6.9 7.1 7.5 7.4 7.3 6.9 6.9 6.8 7.0 7.1 7.1 
Germany 8.0 7.6 7.4 7.3 7.7 8.2 8.2 8.0 7.8 7.9 8.0 7.9 8.0 7.9 7.8 
Italy 4.7 4.6 5.5 5.2 5.3 4.8 5.0 4.9 5.2 4.8 4.3 3.9 3.9 4.2 4.3 
Chile 6.9 7.4 7.5 7.5 7.4 7.4 7.3 7.3 7.0 6.9 6.7 7.2 7.2 7.2 7.1 
Luxembourg 8.8 8.6 8.7 9.0 8.7 8.4 8.5 8.6 8.4 8.3 8.2 8.5 8.5 8.0 8.0 
Netherlands 9.0 8.9 8.8 9.0 8.9 8.7 8.6 8.7 9.0 8.9 8.9 8.8 8.9 8.4 8.3 
Spain 6.6 7.0 7.0 7.1 6.9 7.1 7.0 6.8 6.7 6.5 6.1 6.1 6.2 6.5 5.9 
Sweden 9.4 9.4 9.0 9.3 9.3 9.2 9.2 9.2 9.3 9.3 9.2 9.2 9.3 8.8 8.9 
United Kingdom 8.6 8.7 8.3 8.7 8.7 8.6 8.6 8.6 8.4 7.7 7.7 7.6 7.8 7.4 7.6 
Hongkong 7.7 7.7 7.9 8.2 8.0 8.0 8.3 8.3 8.3 8.1 8.2 8.4 8.4 7.7 7.5 
Norway 8.9 9.1 8.6 8.5 8.8 8.9 8.9 8.8 8.7 7.9 8.6 8.6 9.0 8.5 8.6 
Switzerland 8.9 8.6 8.4 8.5 8.8 9.1 9.1 9.1 9.0 9.0 9.0 8.7 8.8 8.6 8.5 
Saudi Arabia 4.3 4.1 3.9 4.5 4.5 3.4 3.4 3.3 3.4 3.5 4.3 4.7 4.4 4.4 4.6 
Singapore 9.1 9.1 9.2 9.3 9.4 9.3 9.4 9.4 9.3 9.2 9.2 9.3 9.2 8.7 8.6 
South Africa 5.0 5.0 4.8 4.8 4.4 4.6 4.5 4.6 5.1 4.9 4.7 4.5 4.1 4.3 4.2 
Turkey 3.6 3.8 3.6 3.2 3.1 3.2 3.5 3.8 4.1 4.6 4.4 4.4 4.2 4.9 5.0 
Australia 8.7 8.3 8.5 8.6 8.8 8.8 8.8 8.7 8.6 8.7 8.7 8.7 8.8 8.5 8.1 
Brazil 4.1 3.9 4.0 4.0 3.9 3.9 3.7 3.3 3.5 3.5 3.7 3.7 3.8 4.3 4.2 
Canada 9.2 9.2 8.9 9.0 8.7 8.5 8.4 8.5 8.7 8.7 8.7 8.9 8.7 8.4 8.1 
China 3.4 3.1 3.5 3.5 3.4 3.4 3.2 3.3 3.5 3.6 3.6 3.5 3.6 3.9 4.0 
India 2.9 2.8 2.7 2.7 2.8 2.8 2.9 3.3 3.5 3.4 3.4 3.3 3.1 3.6 3.6 
Indonesia 1.7 1.7 1.9 1.9 1.9 2.0 2.2 2.4 2.3 2.6 2.8 2.8 3.0 3.2 3.2 
Israel 6.8 6.6 7.6 7.3 7.0 6.4 6.3 5.9 6.1 6.0 6.1 6.1 5.8 6.0 6.1 
Japan 6.0 6.4 7.1 7.1 7.0 6.9 7.3 7.6 7.5 7.3 7.7 7.8 8.0 7.4 7.4 
Korea 3.8 4.0 4.2 4.5 4.3 4.5 5.0 5.1 5.1 5.6 5.5 5.4 5.4 5.6 5.5 
Mexico 3.4 3.3 3.7 3.6 3.6 3.6 3.5 3.3 3.5 3.6 3.3 3.1 3.0 3.4 3.4 
Malaysia 5.1 4.8 5.0 4.9 5.2 5.0 5.1 5.1 5.0 5.1 5.1 4.5 4.4 4.9 5.0 
Philipines 3.6 2.8 2.9 2.6 2.5 2.6 2.5 2.5 2.5 2.3 2.4 2.4 2.6 3.4 3.6 
New Zealand 9.4 9.4 9.4 9.5 9.5 9.6 9.6 9.6 9.4 9.3 9.4 9.3 9.5 9.0 9.1 
Taiwan 5.6 5.5 5.9 5.6 5.7 5.6 5.9 5.9 5.7 5.7 5.6 5.8 6.1 6.1 6.1 
Thailand 3.2 3.2 3.2 3.2 3.3 3.6 3.8 3.6 3.3 3.5 3.4 3.5 3.4 3.7 3.5 
United States 7.5 7.8 7.6 7.7 7.5 7.5 7.6 7.3 7.2 7.3 7.5 7.1 7.1 7.3 7.3 
Venezuela 2.6 2.7 2.8 2.5 2.4 2.3 2.3 2.3 2.0 1.9 1.9 2.0 1.9 1.9 2.0 
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Table-5: Implicit Price Deflators of USA 
Base year 2009 
Year Goods Services Goods Services Export Export Import Import 
1999 0.869 0.83 0.82 0.80 
2000 0.884 0.85 0.86 0.80 
2001 0.879 0.84 0.84 0.80 
2002 0.872 0.84 0.82 0.81 
2003 0.890 0.85 0.85 0.86 
2004 0.922 0.88 0.89 0.89 
2005 0.955 0.93 0.95 0.91 
2006 0.988 0.96 0.99 0.94 
2007 1.022 0.99 1.02 0.96 
2008 1.072 1.03 1.14 1.02 
2009 1.000 1.00 1.00 1.00 
2010 1.050 1.03 1.07 1.02 
2011 1.130 1.06 1.16 1.04 
2012 1.135 1.09 1.17 1.04 
2013 1.130 1.10 1.16 1.04 
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